Background: Owing to lack of adequate healthcare financing, access to at least the basic health services is still a problem in Ethiopia. With the intention of raising funds and ensuring universal health coverage, a mandatory health insurance scheme has been introduced. The Community Based Health Insurance has been implemented in all regions of the country, while implementation of social health insurance was delayed mainly due to resistance from public servants. This study was, therefore, aimed to assess willingness to pay for social health insurance and its determinant factors among public servants in Mekelle city, Northern Ethiopia.
Background
Significant proportions of people all over the world suffer and die due to lack of access to basic healthcare services. In low and middle-income countries alone, 150 million people suffer a health-related financial catastrophe each year, and 100 million people (the equivalent of three people every second) are pushed into poverty as a result of out of pocket (OOP) health expenditures [1] [2] [3] . OOP health expenditure is the major source of health care financing in low income countries and those with emerging economies compared to developed nations. Individuals in countries with emerging economies paid 75.1% to 97.7% of their private healthcare expenditures [4] . In addition, the coverage of health services in these countries is constrained by inadequate funding [5, 6] . High reliance on OOP payment and high dependency on funding from development assistance are the main reason for lack of funding for health in low and middle income countries [7] .
This indicates that health service fees are a major obstacle to healthcare coverage and utilization [8] , and the only way to reduce reliance on direct OOP payments and to attain Universal Health Coverage (UHC) for governments is to encourage the risk-pooling prepayment mechanisms [9, 11] . In 2005, WHO urged member states to "ensure that health-financing systems introduce or develop prepayment of financial contributions for the health sector, with a view to sharing risk among the population and avoiding catastrophic healthcare expenditure and impoverishment of individuals as a result of seeking care" [10] . In connection with this, many low and middle income countries are considering on how to reform their health care systems to provide effective financial risk protection for all, as part of UHC [1, 3] . Introducing Social Health Insurance (SHI) was considered as one of the most powerful risk pooling mechanisms in most developing countries to achieve UHC. The UHC had been achieved in many countries in the world by establishing SHI as the country's health care financing mechanism [11] .
Like many other low income countries, healthcare financing has been a major challenge for Ethiopians. Government expenditure on health as a percentage of total expenditure was 5.4% which is below the targets set by Abuja Declaration of 15% [12] and 90.6% of the total health expenditure is funded from household OOP expenditures [13] . Per capita annual national health expenditure was US$21 in 2010/11 which was far below the WHO recommendation of US$44 per capita for lowincome countries [14] . The national health expenditure is expected to reach US$212 in 2040, with government spending 4.6% of GDP, which will be still lower than the expected average spending of lower income countries (6.7%) [8] .
As a result of financial constraints for health, the Ethiopian Federal Ministry of Health began health care financing reform in 1998 to improve and diversify resource mobilization for health and secure financial protection for its citizens. Implementing a health insurance scheme was one of nine intervention strategies mentioned in this reform [15] . The government developed a health insurance strategy in 2008, and two types of health insurance have been proposed since 2010, Community Based Health Insurance and Social Health Insurance (SHI) [16, 17] .
The Community Based Health Insurance scheme was intended to cover approximately 89% of the population who are mainly rural dwellers. The SHI was intended to cover the employed and their family members, approximately 11% of the population (public servants, permanent employees working in private organizations and pensioners). Enrollment in SHI is compulsory and the proposed contribution is 3% of their salary [17] . The insurance benefit package includes outpatient care, inpatient care, delivery services, surgical service, diagnostic tests and generic drugs included in the drug list of the health insurance agency. Treatment outside Ethiopia, treatment related to drug abuse or addiction, periodic medical checkups unrelated to illness, cosmetic surgery, dentures, implants, crowns, organ transplants, dialysis except acute renal failure, provision of eye glasses, contact lenses and hearing aids are excluded from the benefit packages [18] .
Despite the government's plan to fully implement SHI by 2014 [19] , it has been repeatedly postponed, largely due to strong resistance from public servants. Hence, this study was conducted to explore public servants' WTP and factors contributing to resistance to SHI. The study focused on health professionals, teachers and support staff employed in health facilities and schools. Understanding the views of teachers and health professionals is important because of their influence in the society which could be either positive or negative. Support staffs were also enrolled in the study to gain information about the perspectives of the relatively lower income segments of the public servants on SHI.
Methods
The study employed a mixed methods approach using a contingent valuation study and a qualitative study using focus group discussions (FGDs). The study was conducted in Mekelle City, Tigray Regional State, Northern Ethiopia between April and May, 2017. Respondents were recruited from schools and health facilities. Employees must have worked for at least 6 months and be willing to participate in the study.
A sample size of 384 was calculated for the crosssectional survey using a single population proportion formula [19] ; assuming 50% of the public servants are willing to pay with 95% CI and 5% margin of error. A proportional number of respondents were drawn from each institution (four high schools, eight elementary schools, two hospitals, and five health centers) which were selected using systematic random sample technique. An interviewer-administered structured questionnaire was adapted from other studies [19] [20] [21] and pretested among 29 public servants prior to the actual data collection and modification was done accordingly (Additional file 1). The questionnaire included participants' sociodemographics, healthcare utilization and hypothetical healthcare financing scenarios to determine their WTP. The English version questionnaire was translated into local language (Tigrigna) and back translated into English for consistency. Data were collected by three trained pharmacists.
Following the quantitative survey, six FGDs (6 discussants each, n = 36) were carried out to obtain information regarding participants' perceived affordability of healthcare costs, knowledge and understanding of health insurance, WTP for SHI and concerns about SHI implementation. The FGD participants were comprised of two FGDs with teachers, two with health professionals and two with support staff. The head of each institution was consulted in choosing the FGD participants. The discussants did not participate in the quantitative survey. The first author (MTG) and trained research assistant facilitated all FGDs using a semi-structured interview guide with flexible probing techniques (Additional files 2 and 3). All discussions were tape recorded and transcribed verbatim. Each FGD lasted 45 to 80 min with a mean of 55 min.
Choice of WTP method
The double bound dichotomous choice (DBDC) approach was used to estimate the WTP as it has good statistical efficiency and is simple to conduct, and it has been extensively used in the valuation of non-marketed goods [22] . In contingent valuation, first the hypothetical market is described to respondents and a series of questions was asked. Three hypothetical scenario choice sets were adapted from previous studies in Ethiopia [20, 23] . The set of choices were scenario A, which was no insurance; scenario B-compulsory insurance (social health insurance); scenario C -voluntary insurance (Additional file 1). In this method, the respondent only answers 'yes' or 'no' to a given question about the WTP amount [24] . Different starting bids identified from the pretest (i.e. 2, 3, 4 and 6%) were distributed randomly to participants and the respondent was asked whether he/she was willing to pay for a specified bid amount. If the respondent says 'yes' to the first bid, a second bid that was twice as much would be offered. If the respondent says "No" to the first bid, a second lower bid (1/2 first bid) would be offered. The first bid amount was distributed to the respondents randomly to minimize starting point bias.
Assuming a linear functional form for the WTP, the econometric model is:
where z i is a vector of explanatory variables, β is a vector of parameters and u i is an error term assumed to be independently and randomly distributed with mean zero and constant variance, σ 2 . Let the first bid amount be t 1 and the second one t 2 , and then each individual will be in one of the following categories:
1. The individual answers 'yes' to the first question and 'no' to the second, then t 2 > t 1 . In this case we can infer that t 1 ≤ WTP < t 2 . 2. The individual answers yes to the first question and yes to the second, then t 2 ≤ WTP < ∞. 3. The individual answers no to the first question and yes to the second, then t 2 < t 1 . In this case we have t 2 ≤ WTP < t 1 . 4. The individual answers no to the first and second questions, then we have 0 < WTP < t 2 .
Then, the probability of each of the four cases is defined as:
A.
B.
C.
D.
Estimation of β and σ was based on the maximum likelihood method. The function that needs to be maximized to find the parameters of the model is:
(2) nn i are indicator variables that take the value of one or zero depending on the relevant case for each individual. Each respondent contributes to the logarithm of the likelihood function in only one of its four parts. Hence, we obtain directly β and σ then we can estimate WTP [25] .
Data analysis
The quantitative data were analyzed using Stata version 12.0. Participants' socio-demographic characteristics, household members' chronic disease status, their occupation, presence of free health coverage and prior information on health insurance were the factors assessed for predicting WTP. Their mean WTP and predictors of WTP were identified using the interval data logit model using the 'doubleb' command in Stata 12 as explained by Lopez-Feldman [25] . The significance level was set at 95% confidence interval and p-value < .05. The qualitative data was manually analyzed employing thematic analysis. Authors MTG and GBG in collaboration with authors TGF and MEH carried out the analysis and interpretation of the data. Finally, findings were shared with six of the participants (one each from the FGDs) and they confirmed that the interpretations were reflective of their insight and experiences (Additional file 4).
Results

Socio-demographic characteristics of the study participants
From the 384 participants, 381 participated in the interview, making a response rate of 99.2%. The majority (60.1%) of participants was females and their mean (± SD) age was 37 (± 9.2) years. The average family size and monthly household income of participants was 3.4 (± 1.8) and 5423 (± 3165) Ethiopia Birr (ETB) (1US$ = 23ETB), respectively. A summary of socio-demographic characteristics is presented in Table 1 .
Health and health care related characteristics of the study participants
One hundred and sixty (42.0%) respondents had at least one episode of acute illness in the last 12 months and almost all (98.1%) of them sought treatment for their recent episodes. Of the total participants, 282 (74.0%) of respondents' healthcare expenditure was OOP and 306 (80.3%) of them reported that it was unaffordable. At the same time, about half (51.7%) of respondents were not satisfied with the quality of health services being rendered in public health facilities (Table 2) .
Respondents' preference for health care financing options
The majority 336 (88.2%) of respondents agreed on the need to introduce SHI. Regarding their preference of health care financing, 325 (85.3%) of them preferred the mandatory SHI package; while 11 (2.9%) of them preferred voluntary health insurance. In general, 336 (88.2%) of the respondents were supportive of introducing a health insurance scheme, either voluntary or mandatory. However, 45 (11.8%) participants preferred OOP health expenditure (Additional file 4).
Respondents' willingness to pay for social health insurance
Regarding the initial bid distribution, 77 (23.69%), 82 (25.2%), 80 (24.6%) and 86 (26.4%) of the participants picked 2, 3, 4 and 6% initial bid amounts, respectively. About 48.6% of them responded "yes" to the first bid (Fig. 1) .
Across the contingent valuation question, the amount of first bid was an important factor behind participants WTP. As the bid amount increased, the probability of acceptance decreased (Fig. 2) . The large majority (85.3%) of public servants were willing to join and pay for SHI. The overall estimated mean WTP was 3.6% (95% CI 3.4-3.8) of their gross monthly salary. Access to free health services 277 (85.2%), financial security in times of ill health 278 (85.5%) and helping others who can't afford their medical bills 238 (73.2%) were mentioned as the key drivers for their WTP. For those who were not willing to join 56 (14.7%), lack of money to pay was raised as the main reason 23 (41.1%) ( Table 3) .
Predictors of willingness to pay for social health insurance
Respondents' WTP was significantly associated with their age, educational status and household income. In this regard, older age and more educated respondents were willing to pay less as compared to their younger counterparts. But, as respondents' household income increased, the amount they were willing to pay also increased. The result of the model is presented in Table 4 .
Qualitative findings
A total of six FGDs were conducted and three major themes were emerged from the thematic analysis: affordability of health services, participants' knowledge of health insurance and factors influencing WTP for SHI.
Affordability of health services
For the majority of the participants, OOP payment was a means to cover their health expenditure but very few of them had employment-based healthcare coverage. All participants agreed that healthcare was expensive and as a result, significant numbers of participants failed to seek medical care on time, due to a shortage of money. They reported that they cannot afford their medical bills unless they borrow from relatives. This has been illustrated by one teacher:
"Healthcare costs are very expensive, unaffordable and I don't think they consider the income of most employees. Considering my income and affordability of health services, having a serious health problem is similar to death sentence (Male, 59 years, Teacher)".
On the other hand, some of the participants indicated that the cost of health services was fair in public health facilities compared to private ones, but the lack of some diagnostic tests, poor service quality and shortages of medications in the public system were major aggravating factors for extra expense and lack of access as compared to private hospitals. One support staff from a health institution stated that:
"The cost of medication is lower in public hospitals but there is a frequent shortage of vital medicines. When the private pharmacies know that a particular medicine is out of stock from public health facilities, they would immediately increase the price way too high. This forced us to pay an extra high cost, which is unaffordable to many public servants (Female, 27 years, Support staff ). "
Knowledge of health insurance
The majority of participants had good knowledge regarding what health insurance is, how it works and its concepts and purpose. They viewed health insurance as crucial to access to healthcare for all citizens regardless of their socioeconomic status. Most participants believed that everyone can benefit from SHI but a few of them strongly argued that only the poor are beneficiaries of the scheme. This was illustrated by one participant: 
"Health insurance is about helping each other in times of ill health based on prior contributions. Because none of us is certain about our health sta-
Factors influencing willingness to pay for social health insurance
Once health expenditure and knowledge of health insurance was explored; the principle, purpose and benefit packages of SHI were explained. Perceived need and factors affecting participants' WTP were then discussed. Four sub-themes emerged: premium contribution; benefit package, quality of health services and eligibility of family members to be covered.
Premium contribution
We used a 3% premium contribution, the premium set by the Ethiopian Health Insurance Agency, to elicit participants' WTP. Despite their support to implement of SHI, a majority of the participants were not willing to contribute 3% of their gross monthly salary. The low salary, very high cost of living, and burden of other deductions from their salary were mentioned as the major reasons for the view. One participant stated that: Considering this burden, most of the respondents argued that 2% is enough contribution for the listed benefit packages. But a few of them were willing to pay more if the benefit packages would be revised. On the other hand, about one-fourth of the participants was willing to pay the 3% contribution and argued that a lesser premium would be an obstacle to achieving universal health coverage. However, community engagement and continuous discussions were suggested before implementation. One health professional stated:
"If the contribution is too small, it is valueless as it can't cover even the basic health services, let alone costly medications and diagnoses. Hence, the program will finally fail to succeed in its objective which could have unprecedented repercussions to everyone involved (Male, 40 years, Teacher)".
Another participant stated that:
"I am willing to contribute 3% but the problem is we don't know the benefits and most of the time the government obliges public servants to contribute in many development plans without our consent. This is not a good approach. I think having a clear and genuine discussion is important to solve these ambiguities (Male, 40 years, Teacher)".
A few of the health professionals claimed that they should not pay for services they provide, stressing that they are at high risk of infection or other harm and should therefore be entitled to get health services free of charge as compensation. One health professional argued that: 
Benefit packages
More than 1/3rd of participants argued that the list benefits included in the package don't deserve a 3% contribution. Despite their agreement about excluding some services such as dentures and cosmetic surgery, most of them wanted chronic dialysis be included. A few participants agreed that out of country referrals for rare conditions should not be included as it contradicts the intention of health insurance to ensure access to basic health services for all citizens. One health professional supported this idea: 
Quality of health services
Most participants rated the quality of health service in public health facilities as very poor and lower as compared to private health facilities. Almost all participants revealed their dissatisfaction with the current services which are characterized by a chronic shortage of medications and diagnostic supplies. Thus, all participants suggested current health services must be improved prior to implementation of the SHI. This was illustrated by one participant:
" 
Discussion
This study examined public servants' preference of healthcare financing, WTP and factors affecting their WTP for the nationally proposed SHI scheme. A majority was in favor of a publicly funded program and was willing to pay an amount similar to that proposed by the government. Participants raised concerns about which health services would be funded, the quality and availability of health services, and age limits on coverage of dependents. Understanding the preferences of civil servants' healthcare financing options is important to estimate insurance uptake rate and implement a SHI scheme. Close to 90% of the respondents in the present study showed agreement on the need for SHI. This is relatively higher compared to previous studies in Ethiopia and elsewhere [20, [26] [27] [28] [29] [30] . The difference might be due to difference in study locations, time, awareness about the importance of social health insurance or due to increasing health care costs. This higher level of agreement on SHI has important health policy implication in that a majority of public servants would accept the envisaged healthcare financing option provided that some changes in the policy packages would be made.
The current survey revealed that the overall estimated mean WTP for SHI was 3.6% of respondents' monthly salary, which is more than the premium currently proposed by the government [18] . It is, however, comparable to what was documented by a previous study conducted in Southern Ethiopia but higher than reports in Addis Ababa, the capital city [29, 31] . In contrast, most of our focus group discussants agreed to contribute about 2%. The differences among FGD and our survey could be attributed to the approaches used to illicit their WTP. During the FGD, participants were presented with a fixed 3% premium, the true contribution planned for the national SHI [18] . For the survey bid process, a number of different starting contributions were used and respondents were given hypothetical health insurance options. Evidence suggests people tend to demand low cost if they know the market values of that service [24] .
This study found that age, educational status and household income were significantly associated with respondents' WTP. Older age was associated with willingness to pay less, while respondents with higher household income were willing to pay more for SHI. This was in line with other studies conducted in Ethiopia, Uganda and Iran [20, 26, 32] . But findings were contrary to other studies which indicated that elderly people who had a higher risk of illness were willing to pay more [23, 27, 33] . This might be due to differences in economic status among elderly population across countries during retirement. Therefore finding ways to increase the income of public servants may positively increase their WTP.
It is interesting to note also that contrary to previous studies [20, 26, 27, 29, 32] , in the present study more educated respondents showed willingness to pay less for SHI. This difference is due to the fact that our study population constituted health professionals who are largely getting healthcare free of charge, and hence contributing money, even if small amount, might be unacceptable to them.
Many other factors were indicated to affect WTP from the qualitative findings. The amount of premium and insurance benefit packages were among the most frequently raised issues during the discussion. Most participants revealed that about 2% is reasonable for the benefit package outlined in the current SHI policy but expressed willingness to contribute 3% provided the benefit packages would be revised to include some other services such as kidney dialysis. But few participants strongly opposed the inclusion of expensive services such as dialysis fearing that covering such services would drain the fund thereby compromising universal health coverage.
Quality of health services in public health facilities was an important issue in the focus groups. The majority of the participants were not satisfied with the availability and quality of health services in public facilities. They suggested that increasing the number of health professionals, improving medications and equipment supply, and bringing health services closer
